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Abstract
Aims. – To investigate the prevalence of periodontitis in a young population representative for the North-western part of Romania
(Transylvania) and to identify possible risk indicators of periodontitis.
Methods. – The study is a cross-sectional epidemiological survey. The subjects were students randomly sampled from three universities in
Cluj-Napoca and high school students from the neighboring city of Bistrita. The sample size of the population was calculated. Overall, 623 subjects
aged 16–35 years were evaluated, of which 488 were university students and 135 high school students. A structured questionnaire was
administrated to collect information on socio-behavioral status and oral hygiene habits. Periodontal data was collected using a full-mouth
methodology by trained examiners. A recent introduced case definition was used to pick up periodontitis cases.
Results. – The older the subject, the more frequent toothbrushing, dental visits, and use of interproximal hygiene devices, but also addiction to
tobacco and alcohol consumption. The prevalence of periodontitis was 0.96% (n = 6). Half of these subjects (n = 3, 0.48%) were considered to have
aggressive periodontitis (AP). Low frequency of toothbrush changing was identified to influence the development of periodontitis. Smoking and
lower socioeconomic level did not seem to correlate with periodontal disease in the present study.
Conclusions. – In order to better understand the prevalence of periodontal diseases and identify periodontitis cases as well as to evaluate the
impact of specific behavioral factors on the disease development in individual and population levels, further extensive screenings are obviously
required. Periodontal prevention programs focusing on oral health behavior are mandatory.
# 2014 Elsevier Masson SAS. 
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Re´sume´
Objectifs. – L’analyse de la pre´valence de la parodontite chez les jeunes de la re´gion Nord-Ouest de la Roumanie (Transylvanie) et
l’identification des facteurs de risque de cette maladie.
Me´thodes. – Dans cette e´tude transversale les sujets ont e´te´ tire´s au sort dans trois universite´s de Cluj-Napoca et dans un lyce´e d’une ville
voisine, Bistrita. La taille de l’e´chantillon a e´te´ calcule´e. Au total, 623 sujets aˆge´s de 16 a` 35 ans ont e´te´ e´value´s (488 e´tudiants et 135 e´le`ves). Les
participants ont comple´te´ un questionnaire pour collecter des informations sur quelques facteurs comportementaux et des habitudes d’hygie`ne
orale. Le bilan parodontal a e´te´ re´alise´ pour toutes les dents selon un meˆme protocole d’examen. Une de´finition re´cente a e´te´ utilise´e pour identifier
les parodontites.
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Re´sultats. – L’aˆge e´tait positivement corre´le´ avec la fre´quence du brossage, les visites de controˆle et l’utilisation des moyens d’hygie`ne
interdentaire, ainsi qu’avec la consommation d’alcool et de tabac. La pre´valence de la parodontite e´tait de 0,96 % (n = 6). Une parodontite
agressive a e´te´ identifie´e dans 0,48 % des cas. Une faible fre´quence du brossage e´tait lie´e a` l’existence de parodontite. Ni le tabac ni un faible niveau
socio-e´conomique n’ont e´te´ identifie´s comme influenc¸ant le de´veloppement de la parodontite.
Conclusion. – Des e´tudes e´pide´miologiques plus approfondies seraient ne´cessaires pour mieux identifier les parodontites et connaıˆtre leur
pre´valence, ainsi que pour e´valuer l’impact de certains facteurs comportementaux sur le de´veloppement de ces maladies a` l’e´chelle
individuelle et populationnelle. L’implantation de programmes de pre´vention centre´s sur les habitudes d’hygie`ne orale serait d’une
importance majeure.
# 2014 Elsevier Masson SAS. Tous droits re´serve´s.
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The term periodontal disease comprises a variety of clinical
forms, including chronic periodontitis that affects mostly adults
over 35 years of age, and aggressive periodontitis (AP)
observed in teenagers and young adults. AP affects a minority
of periodontitis patients, but the disease is still highly
significant: if left untreated it can lead to early edentulism
and poor oral health-related quality of life [1].
A current strategy for adult health care in developed
countries is to strengthen the surveillance systems that monitor
health status of adults at the national, state, and local levels, and
to evaluate public health strategies for prevention [2].
In Europe, national representative data on the prevalence
and extent of periodontal disease are rare. Epidemiological
studies have found low prevalence of periodontal disease in
Sweden (1973–2003) [3], and Switzerland (1992–1999)
[4]. In contrast, in Germany the prevalence of periodontitis
was 70.9% in 35–44-year-old adults and 87.4% in 75–84-year-
old seniors (2005) [5].
Generally, low prevalence rates (0.1% to 0.5%) of AP have
been reported among Caucasians in developed countries. On
the other hand, an astonishing AP ‘‘ceiling’’ prevalence of
around 3% was estimated for US and of 8% for the Australian
population. However, global prevalence of AP remains elusive
[6]. Nevertheless, definitions of periodontitis in epidemiolo-
gical studies lack uniformity and thus the comparisons between
studies must be considered with circumspection.
There are few Romanian studies on the epidemiology of
periodontal diseases; they included small or specific population
samples, or used case definitions now recognized as having
limitations [7–9]. Due to unfavorable health policies in the past,
data on the prevalence of AP in Romania and on associated risk
factors are not available. To our knowledge, no systematic
screening of Romanian population groups has been conducted
or even scheduled.
This study aimed to investigate the prevalence of
periodontal disease, with the focus on AP in a young
population representative for the North-western part of
Romania (Transylvania) and to assess the association of
several demographic, socioeconomic, behavioral and oral
hygiene parameters with the occurrence of periodontitis in this
group of population.2. Methods
2.1. Survey overview
This study was a cross-sectional epidemiological survey on
a population of North-western Romania conducted by the
Periodontology Department of Iuliu Hatieganu University of
Medicine and Pharmacy in Cluj-Napoca, Romania. The
subjects were students sampled from three universities from
Cluj-Napoca: Iuliu Hatieganu University of Medicine and
Pharmacy (Faculty of Dental Medicine and General Medi-
cine), Technical University, and Babes Bolyai University.
High school students were sampled from the neighboring city
of Bistrita.
The study design was made with G*Power statistical
[10]. Considering a power of 84% for the x2 goodness-of-fit
tests (contingency tables), with a = 5% and an effect size of
15%, a sample size of n = 623 was obtained. For the Wilcoxon-
Mann-Whitney test used to compare the means for two
independent groups with a = 5% and an effect size of 0.3, a test
power of 0.837 was obtained.
The inclusion criteria were: age between 16 and 35 and
being a university or high school student. The exclusion criteria
had in view severe systemic diseases that could profoundly
affect periodontal homeostasis.
The cases were selected randomly, following the occupa-
tional profile and age group (see below); because the
university students in Cluj-Napoca – the largest academic
center in Transylvania – are coming from most of the North-
western parts of Romania, they are representative for the
young population in this area. Selecting high school students
answered the need of the investigators to compare younger
subjects (theoretically less educated) with university students
(hopefully more familiar with health education and health
promotion programs, subsequently having healthier oral
hygienic habits).
Data were collected from March-June 2013 from two
counties of the western region of the country.
Informed consent was obtained from all participants. For
the minors, the parents’ consent was obtained before the day
of the examination by the general dentist in charge of the
school’s dental practice. He participated in the screening
activities.
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Examinations included the completion of a socio-behavioral
and dental-related questionnaire, and periodontal examina-
tions. The questionnaire was pre-tested in two steps and
improved accordingly before being used in this survey.
The 19-item questionnaire was used to gain information on
socio-demographic characteristics, on general health problems
(e.g. diabetes mellitus) and on behavioral and oral dental habits.
Socio-demographic data related on rural or urban domicile of
origin, average income per family member, and regular meals
were collected. The economical standard was evaluated
accordingly with the national criteria of poverty definition,
as related to the monthly income per family member. Smoking
status was assessed and scored as: (1) non-smoking or
occasional smoking (< 100 cigarettes in the lifetime); (2)
< 1 cigarette/day; (3) 1–15 cigarettes/day; (4) 16–24 cigaret-
tes/day; and (5)  25 cigarettes/day [11]. Former smokers who
had quit smoking for more than 4 years were considered non-
smokers.
The alcohol consumption profile and the quantity of
alcohol consumption were appreciated as English et al. (1995)
[12] and Rehm et al. [13] proposed. For the alcohol
consumption profile the subjects were divided into four
categories according to their answers to the questionnaire: (1)
non-drinker; (2) distilled-drink consumer; (3) non-distilled-
drink consumer; (4) both distilled- and non-distilled-drink
consumer.
The daily average alcohol consumption was furthermore
evaluated [12,13]: (1) abstainer or very light drinker = 0 to
less than 0.25 grams of alcohol per day for men and women;
(2) category I = 0.25 to less than 20 grams of alcohol per day
for women and 0.25 to less than 40 grams for men; (3)
category II = 20 grams to less than 40 grams of alcohol per
day for women and 40 to less than 60 grams for men; and (4)
category III = 40 grams of alcohol or more per day for women
and 60 grams or more for men. The data from the
questionnaire  referring to the type and quantity of alcoholic
beverages were converted into pure alcohol using a
conversion factor [12], thus allowing the classification of
the subjects in the four alcohol consumption categories
mentioned above.
Furthermore, the dental questionnaire provided informa-
tion about oral health behavior. The toothbrushing options:
(1) less than once a day, (2) once a day, (3) twice a day and (4)
three times a day had to be selected. The intervals of
toothbrush changing and the periodic dental check-ups were
scored for the intervals of: (1) > 12 months, (2) 12 months,
(3) 6 months, and (4) 3 months. The individuals were asked
about the declared use of interdental auxiliary  hygiene aids
such as dental floss or interdental brushes and if their oral
hygiene was professionally supervised, as well. Regular use
of one of the mentioned auxiliary interdental devices was
defined as ‘‘regular use’’, if used at least once a day. Non-
users were considered subjects who did not perform
interdental hygiene at all, or who used the device less than
once a day.2.3. Oral examination and periodontal disease definitions
The protocol involved the examination in a standard
environment and using a standard methodology and equipment.
The oral health screening was conducted in natural light using a
dental mirror and a 1 mm markings periodontal probe (UNC-15
periodontal probe, Hu-Friedy, Chicago, IL). A full-mouth
periodontal examination, measuring only three sites per tooth
was performed.
Clinical attachment loss (CAL), probing depth (PD) and
gingival recession (GR) were assessed at mid-buccal, mesio-
buccal and disto-buccal sites as described in other epidemio-
logical studies [14,15]. All the teeth, excluding wisdom teeth,
yielding 84 sites in a fully dentate individual were evaluated.
CAL, PD and GR were considered according to the standard
clinical definitions [16].
The total burden of periodontitis was evaluated using the
definition of the disease as developed by the Center for Disease
Control – American Academy of Periodontology (CDC-AAP)
[16].
The CDC-AAP case definition of periodontitis was based on
measures of CAL and PD at interproximal sites; the degree of
severity was also considered [14,16]. Severe periodontitis was
defined as having 2 or more interproximal sites with  6 mm
CAL (not on the same tooth) and 1 or more interproximal site(s)
with  5 mm PD. Moderate periodontitis was defined as 2 or
more interproximal sites with  4 mm clinical CAL (not on the
same tooth) or 2 or more interproximal sites with  5 mm PD,
also not on the same tooth. Mild periodontitis was defined as
 2 interproximal sites with  3 mm CAL and
 2 interproximal sites with  4 mm PD (not on the same
tooth) or 1 site with PD  5 mm. Total periodontitis was the
sum of severe, moderate, and mild periodontitis.
In order to distinguish AP cases from other forms of
periodontal disease, two classification criteria of AP were used
depending on the age of the subjects [17]. In the 14 to 19-year
group, subjects with four or more teeth with CAL  4 mm were
defined as having AP. For the other subjects (20 to 35-year-old),
cases of AP were defined as having four or more teeth with
CAL  5 mm.
The identified periodontitis patients were directed to the
Periodontology Department for further investigations and
treatment.
2.4. Statistical methods
Univariate descriptive statistics were presented as a mean
and standard deviation for continuing normal distributed
variables or as a percentage (%) for qualitative variables. In
order to obtain bivariate descriptive indicators the non-
parametric Spearman correlation coefficient was calculated.
Group scores were compared with Mann-Whitney non-
parametric test, for quantitative variables and Student-t test for
Gaussian distributed quantitative variables. For independent
multiple sample sets randomly distributed Kruskall-Wallis test
was applied (non-parametric test). To establish the statistical
significance of differences between categorical variables the
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epidemiological indexes and their confidence limits of 95%
were also calculated.
A multivariate analysis was performed by applying the
multiple logistic regression method, with OR (CI 95%)
calculation and statistical significance value and independent
selection of independent factors.
Data were analyzed using SPSS 16 (Statistical Package for
Social Sciences, version 16) and Epiinfo 2000. The level of
statistical significance was established for a value of
P < 0.05. The Kolmogorov-Smirnov Test was used to test
the normality of data distribution.
2.5. Investigator training
Periodontal measurements and recordings were performed
by three experienced investigators who were calibrated in the
presence of another senior periodontist. All investigators
attended two training and calibration meetings; they received
oral and written instructions on the development of the study,
measurement techniques, data compilation sheets and were
given their precise role and responsibilities in the study. To
evaluate intra-examiner reproducibility, four subjects, not
involved in the study but matching the entering criteria, were
evaluated on two occasions, 24 hours apart. The intra-class
correlation coefficients, used as a measure of intra-examiner
and inter-examiner reliability, were 0.95 and 0.94, respectively.
3. Results
3.1. Study population
Overall, 623 subjects aged 16–35 years were evaluated, of
which 488 were university students and 135 high school
students (Table 1). Only 517 individuals completed all items of
the socio-demographic questionnaire. The remaining 106 sub-
jects responded only partially – they did not fill in the alcohol-
consumption-related item in the questionnaire. Periodontal
parameters were available for all 623 subjects.
3.2. Descriptive statistics for study population and socio-
demographic variables
On average, the subjects were 20.49  2.84 years old.
Significant majorities of the subjects from all student categories
(excepting dental students) came from medium-income
families. Most of the dental students (62.64%; n = 166)
belonged to the high-income category of family. Other
socio-demographic variables are shown in Table 1.
Four hundred and thirty-nine (70.4%) of all subjects
declared themselves as being non-smokers or occasional
smokers; 30.12% (n = 147) of university and 27.41%
(n = 37) of high school students were smokers. There were
significantly less non-smokers in the dental student group than
in other student groups. For other smoking-related and alcohol-
consumption items, no significant differences between uni-
versity or college students were observed (Table 2).3.3. Descriptive statistics for oral health behaviour
Regarding the oral health behavior and habits (Table 3), a
significant majority of the subjects from all investigated
students brushed their teeth twice a day, changing the
toothbrush every 3 months and practiced a supervised oral
hygiene. Significantly more dental students used interdental
auxiliary hygiene devices when compared with other student
categories. No other differences related to oral hygiene or
dental care behaviors were observed.
3.4. Prevalence of periodontitis
The periodontitis cases in the screened group were identified
using CDC-AAP algorithms. The total burden of periodontitis
is revealed by Table 2. The prevalence, including all three forms
of severity, was 0.96% (n = 6).
Among the six patients diagnosed with periodontitis, half
(0.48%) were considered as having AP according to the
appropriate definition criteria.
3.5. Periodontally affected sites
Overall 17,083 teeth were present and a total number of
51,249 sites were measured. The teeth having pathological
interproximal CAL and PD thresholds were chosen in order to
‘‘pick-up’’ the periodontitis subjects and to classify them by
degree of gravity. The frequency of distribution of pathological
CAL/PD values for the six periodontitis diagnosed subjects are
shown in Table 4. A total number of 71 teeth had abnormal both
CAL and PD values. From the teeth exhibiting attachment loss,
53.85% had CAL = 3 mm, 19.23% had CAL = 4 mm, 21.15%
had CAL = 5 mm and 5.77% had CAL  6 mm. Of the teeth
with pathological PD values, 36.9% had PD = 4 mm and 63.1%
had PD  5 mm.
3.6. Non-parametric correlations
Overall, when all social, behavioral and periodontal
parameters were taken into consideration and compared in
all subjects, periodontal disease moderately correlated
(P < 0.05) with no consumption of alcohol and with the
decrease of frequency of toothbrush changing. Moreover, the
older the subjects, the more frequent toothbrushing, dental
visits, and use of interproximal hygiene devices. The older and
wealthier the subjects, the more frequent the tobacco and
alcohol consumption addiction. Most of the oral hygiene habits
correlated well with an increased income (P < 0.05).
For Romanian citizens the relationship between periodonti-
tis and consumption of alcohol followed the same pattern as
that calculated for the entire group; for foreign students,
periodontitis correlated positively with age and a higher
frequency of dental check-ups (P < 0.05).
Comparing the Romanians with foreign residents, it was
observed that the foreign students were older, had a higher
average income, but also higher tobacco and alcohol
consumption rates (P < 0.05). There were no statistically
Table 1
Basic and social characteristics of the subjects with periodontal recordings.
University students High school Total
Number 488 135 623
Age (years)
Interval (18–35) (16–18) (16–35)
Mean  SD 21.3  2.4 17.6  0.6 20.5  2.8
Gender
Male
n 181 42 223
% (95% CI) 37.1 (32.8–41.6) 31.1 (23.4–39.6) 35.8 (32–39.7)
Female
n 307 93 400
% (95% CI) 62.9 (58.4–67.2) 68.9 (60.4–76.6) 64.2 (60.3–68)
Address
Urban
n 456 88 544
% (95% CI) 93.4 (90.8–95.4) 65.2 (56.5–73.2) 87.3 (84.4–89.8)
Rural
n 32 47 79
% (95% CI) 6.6 (4.6–9.2) 34.8 (26.8–43.5) 12.7 (10.2–15.6)
Average income/family member
< 150 Euro
n 46 34 80
% (95% CI) 9.4 (7.1–12.5) 25.2 (18.1–33.4) 12.8 (10.4–15.8)
150–350 Euro
n 230 80 310
% (95% CI) 47.1 (42.6–51.7) 59.3 (50.5–67.6) 49.8 (45.8–53.8)
> 350 Euro
n 212 21 233
% (95% CI) 43.4 (39–48) 15.6 (9.90–22.8) 37.4 (33.6–41.3)
Country of residence
Romania
n 361 135 496
% (95% CI) 74.0 (69.8–77.8) 100 (100–100) 79.6 (76.2–82.7)
Other countries
n 127 0 127
% (95% CI) 26.0 (22.2–30.2) 0 (0–2.7) 20.4 (17.3–23.8)
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habits between the two groups of students.
4. Discussion
To our knowledge, this is the first systematic periodontal
health screening of a Romanian population having as its main
goal to obtain realistic data of the periodontitis status in a
representative sample of young subjects by using an examina-
tion protocol and case definition validated by professional
international bodies.
The present research followed a protocol validated by
countries experienced in the surveillance of periodontal disease
such as the USA [14,16] and recorded both PD and CAL
measurements in order to generate more accurate prevalence
data [16]. Threshold values for PD and CAL as well as for the
number of affected sites representative for the disease were set
according to the CDC-AAP definition [16] in order to exclude
non-inflammatory periodontal destructions.
In our study, the periodontitis cases were found in the dental
medical student group (4 cases) and in the high school group
(2 cases). From an epidemiological point of view there seemed tobe few reasons to separate chronic from aggressive periodontitis
[16] but for medical considerations it seemed important to trace
AP cases, which have a more severe evolution. Considering the
subjects diagnosed with periodontal disease, the attempt to
detect AP cases was a more difficult task than ‘‘picking-up’’
periodontitis cases. For the diagnosed periodontitis patients we
applied the criteria for AP definition proposed by Susin and
Albandar [17] and we found that only 3 out of 6 subjects fulfilled
the criteria. One of the three AP cases was severe and the two
others moderate. The mild periodontal destruction hampered a
more accurate diagnosis, but the diagnostic of AP should not be
eliminated. From a public health perspective, tracking mild
periodontitis in populations is important as this category of
disease is more responsive to routine clinical preventive care.
A low prevalence of 0.48% of AP was calculated by the
present study, but comparisons with the periodontal disease
burden in Europe and worldwide are very difficult to make, as
case definitions in epidemiological studies lack uniformity. Our
study found a smaller value than the ones reported by other
studies using the same AP case definition: 9.9% for the 12–29-
year-olds [18], and 5.5% for the 14–29-year-olds [17]. A
smaller AP prevalence of 0.3% was observed when a different
Table 2
General-behavioral characteristics and periodontitis burden of the subjects with periodontal recordings.
University students High school Total
Smoking statusa
0b
n 341 98 439
% (95% CI) 69.9 (65.6–73.9) 72.6 (64.3–79.9) 70.5 (66.7–74)
< 1
n 31 8 39
% (95% CI) 6.4 (4.4–9) 5.9 (2.6–11.3) 6.3 (4.5–8.5)
1–15
n 96 29 125
% (95% CI) 19.7 (16.3–23.5) 21.5 (14.9–29.4) 20.1 (17–23.5)
16–24
n 17 0 17
% (95% CI) 3.5 (2.1–5.6) 0 (0–2.7) 2.7 (1.6–4.4)
 25
n 3 0 3
% (95% CI) 0.6 (0.2–1.9) 0 (0–2.7) 0.5 (0.1–1.5)
Type of alcohol consumptionc
No consumption
n 141 42 183
% (95% CI) 28.9 (25–33.2) 31.1 (23.4–39.6) 29.4 (25.9–33.2)
Spirits
n 63 16 79
% (95% CI) 12.9 (10.1–16.3) 11.9 (6.9–18.5) 12.7 (12.7–42.1)
Alcoholic beverages
n 174 60 234
% (95% CI) 35.7 (31.4–40.1) 44.4 (35.9–53.2) 37.6 (37.6–79.6)
Spirits + alcoholic beverages
n 110 17 127
% (95% CI) 22.5 (19–26.6) 12.6 (7.5–19.4) 20.4 (17.3–23.8)
Quantity of alcohol consumption
No/occasional
n 211 60 271
% (95% CI) 49.6 (44.8–54.5) 65.2 (54.6–74.9) 52.4 (48–56.8)
Category 1
n 191 30 221
% (95% CI) 44.9 (40.2–49.8) 32.6 (23.2–43.2) 42.7 (38.5–47.1)
Category 2
n 20 2 22
% (95% CI) 4.7 (3–7.3) 2.2 (0.3–7.6) 4.3 (2.7–6.5)
Category 3
n 3 0 3
% (95% CI) 0.7 (0.2–2.2) 0 (0–3.9) 0.6 (0.1–1.8)
Periodontitis/severity
Absence
n 484 133 617
% (95% CI) 99.2 (97.8–99.7) 98.5 (94.8–99.8) 99.0 (97.8–99.6)
Mild
n 2 0 2
% (95% CI) 0.4 (0.1–1.6) 0 (0–2.7) 0.3 (0.1–1.3)
Moderate
n 1 2 3
% (95% CI) 0.2 (0–1.3) 1.5 (0.2–5.2) 0.5 (0.1–1.5)
Severe
n 1 0 1
% (95% CI) 0.2 (0–1.3) 0 (0–2.7) 0.2 (0–1)
a Number of cigarettes/day.
b Non-smoking or occasional smoking (< 100 cigarettes in the lifetime).
c Spirits/Alcoholic beverages.
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were used [19]. On the other hand, direct comparisons of the
present results with results of other studies on Romanian
population groups are difficult to make, as they are either basedon the CPITN methodology [8,9], or used specific population
samples [7]. However, using a completely different protocol
and case definition, a prevalence of periodontal disease of 4.3%
was calculated for a group of 15–24-year-olds [8].
Table 3
Oral health behavioral and disease characteristics of subjects with periodontal recordings.
University students High school Total
Toothbrushing frequencya
< once
n 4 1 5
% (95% CI) 0.8 (0.3–2.2) 0.7 (0–4.1) 0.8 (0.3–2)
Once
n 37 29 66
% (95% CI) 7.6 (5.5–10.4) 21.5 (14.9–29.4) 10.6 (8.3–13.3)
2 times
n 304 89 393
% (95% CI) 62.3 (57.8–66.6) 65.9 (57.3–73.9) 63.1 (59.1–66.9)
3 times
n 143 16 159
% (95% CI) 29.3 (25.3–33.6) 11.8 (6.9–18.5) 25.5 (22.2–29.2)
Toothbrush changing
> 12 months
n 5 0 5
% (95% CI) 1.0 (0.4–2.5) 0 (0–2.7) 0.8 (0.3–2)
12 months
n 18 3 21
% (95% CI) 3.7 (2.3–5.9) 2.2 (0.5–6.4) 3.3 (2.2–5.5)
6 months
n 120 45 165
% (95% CI) 24.6 (20.9–28.7) 33.3 (25.5–42) 26.5 (23.1–30.2)
3 months
n 345 87 432
% (95% CI) 70.7 (66.4–74.7) 64.4 (55.8–72.5) 69.3 (65.5–72.9)
Interproximal hygiene aids
No
n 273 113 386
% (95% CI) 55.9 (51.4–60.4) 83.7 (76.4–89.5) 62.0 (58–65.8)
Yes
n 215 22 237
% (95% CI) 44.1 (39.6–48.6) 16.3 (10.5–23.6) 38.0 (34.2–42)
Supervised oral hygiene
Yes
n 395 90 485
% (95% CI) 80.9 (77.1–84.3) 66.7 (58–74.5) 77.8 (74.3–81)
No
n 93 45 138
% (95% CI) 19.2 (15.7–22.9) 33.3 (25.5–42) 22.1 (19–25.7)
Periodic check-ups
> 12 months
n 102 47 149
% (95% CI) 20.9 (17.4–24.8) 34.8 (26.8–43.5) 23.9 (20.7–27.5)
12 months
n 176 49 225
% (95% CI) 36.1 (31.8–40.5) 36.3 (28.2–45) 36.1 (32.4–40)
6 months
n 146 26 172
% (95% CI) 29.9 (25.9–34.2) 19.3 (19.3–26.9) 27.6 (24.2–31.3)
3 months
n 64 13 77
% (95% CI) 13.1 (10.3–16.5) 9.6 (5.2–15.9) 12.4 (9.9–15.3)
a Number per day.
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inconclusive [18]. Genetic predisposition, specific microbiota,
certain ethnic groups, smoking, and stress have been associated
with destructive periodontal disease in young subjects
[20]. Some data showed that the low social status might be a
risk indicator for AP as it tends to cluster some unhealthybehavior such as poor hygiene and smoking [21] thus triggering
the development of periodontal destruction.
To investigate the influence of recorded parameters on
periodontal disease the present study used a multivariable
model that was adjusted for several variables, including
socioeconomic factors, smoking and alcohol-consumption as
Table 4
Number of affected teeth of each periodontitis patient.
Age CAL = 3 mm
(n)
CAL = 4 mm
(n)
CAL = 5 mm
(n)
CAL  6 mm
(n)
PD = 4 mm
(n)
PD  5 mm
(n)
Patient 1 24 2 – – – 1 3
Mild periodontitis
Patient 2 31 3 – – – 3 3
Mild periodontitis
Patient 3 18 6 2 2 – – 8
Moderate periodontitis
Patient 4 23 11 2 – – 11 10
Moderate periodontitis
Patient 5 18 3 3 5 – 12 12
Moderate periodontitis
Patient 6 26 3 3 4 3 5 17
Severe periodontitis
CAL: clinical attachment level loss; PD: probing depth.
S¸.A. Petrut¸iu et al. / Revue d’E´pide´miologie et de Sante´ Publique 62 (2014) 367–375374well as oral hygiene habits. This model failed to produce any
supplementary evidence on the correlation between the above-
mentioned determinants and periodontitis in the young
population studied. Smoking and lower socioeconomic level
did not correlate with periodontitis in the present study, which is
in agreement with other data [18].
In our study, younger subjects were associated with less
tobacco and alcohol consumption, with a more organized life
with regular meals, and with a lower family income. For older
subjects a more disorganized life and toxic excesses were
recorded.
Oral diseases are increasingly regarded as behavioral
illnesses and the adoption of healthy habits, including good
oral self-care and regular dental visits, is essential to control
them [22]. In our study, 65.93% of the subjects brushed their
teeth twice a day and the differences in toothbrushing frequency
seem not to influence periodontal disease development, which
appears to be controversial in the light of current knowledge. In
fact, only a very small proportion (0.8%) of all subjects brushed
their teeth less than once a day, the others were brushing at least
once a day, which is considered to be enough to maintain
periodontal health [22].
On the other hand, the present study confirmed that changing
the toothbrush less frequently is positively associated with
periodontal disease, which is explainable by the decrease of the
efficacy of plaque removal.
Since interproximal areas cannot be cleaned by toothbrush
alone [23], additional interdental cleaning on a regular basis is
essential to prevent dental caries and periodontitis; 38.05% of
our subjects declared using interdental cleaning devices daily.
Instructions on how to use manual toothbrushes is
considered to achieve a reduction of approximately 30% in
plaque levels, thus obtaining a status compatible with
periodontal health. On the other hand, oral hygiene instructions
are claimed to be a major factor influencing the degree of
plaque control [22]. In the present study, 77.85% of the subjects
reported having oral hygiene supervised, which may explain the
overall good periodontal status found.
A surprising result of the present study was that in foreign
students periodontitis positively correlated with the frequencyof dental visits. The lack of periodontal check-ups in current
dental visits may explain this finding.
The present study observed that socioeconomic status and
smoking do not seem to influence periodontal disease, as the
burden of evidence offers at this moment. The results of the
present study sustain the need for further extensive screenings
that could clarify the influence of individual and population risk
indicators and also provide more relevant information on the
prevalence of periodontitis. One of the limitations of the present
study is the small number of subjects included in the adolescent
population group. However, the identified positive correlations
could be considered valuable even if the investigated
population group was relatively small. A future targeted
screening would clarify the periodontal burden and risk
indicators in this important age group and provide arguments
for the implementation of preventive programs regarding this
disease which may be considered a public health problem [21].
5. Conclusions
In order to better understand the prevalence of periodontal
diseases and identify periodontitis cases as well as to evaluate
the impact of specific determinants in individual and population
groups, further extensive screenings are obviously required.
Periodontal prevention programs focused on oral health
behavior are mandatory in order to prevent or reduce the
prevalence of periodontitis in this and similar Romanian
population groups.
Disclosure of interest
The authors declare that they have no conflicts of interest
concerning this article.
Acknowledgments
All data collection protocols were approved by the Ethical
Board of Iuliu Hat¸ieganu University (No. 426/1.11.2011).
This study was self-supported by the authors and also funded
by the Iuliu Hat¸ieganu University of Medicine and Pharmacy
S¸.A. Petrut¸iu et al. / Revue d’E´pide´miologie et de Sante´ Publique 62 (2014) 367–375 375(Grant 1491/13/28.01.2014). We are grateful to Professor
S¸tefan T¸igan for his assistance in the statistical analysis.
References
[1] Durham J, Fraser HM, McCracken GI, Stone KM, John MT, Preshaw PM.
Impact of periodontitis on oral health-related quality of life. J Dent 2013.
doi:pii: S0300-5712(13)00026-2. 10.1016/j.jdent.2013.01.008 [PubMed:
23357646].
[2] Eke PI, Dye BA, Wei L, Thornton-Evans GO, Genco RJ. CDC Periodontal
Disease Surveillance workgroup: James Beck (University of North Car-
olina, Chapel Hill, USA), Gordon Douglass (Past President, American
Academy of Periodontology), Roy Page (University of Washington).
Prevalence of periodontitis in adults in the United States: 2009 and
2010. J Dent Res 2012;91(10):914–20 [PubMed: 22935673].
[3] Hugoson A, Sjo¨din B, Norderyd O. Trends over 30 years, 1973–2003, in
the prevalence and severity of periodontal disease. J Clin Periodontol
2008;35(5):405–14 [PubMed: 18433384].
[4] Menghini G, Steiner M, Helfenstein U, Imfeld C, Brodowski D, Hoyer C,
et al. Dental health of adults in the Zurich Canton. Schweiz Monatsschr
Zahnmed 2002;112(7):708–17 [PubMed: 12185725].
[5] Holtfreter B, Kocher T, Hoffmann T, Desvarieux M, Micheelis W.
Prevalence of periodontal disease and treatment demands based on a
German dental survey (DMS IV). J Clin Periodontol 2010;37(3):211–9
[PubMed: 20070861].
[6] Demmer RT, Papapanou PN. Epidemiologic patterns of chronic and
aggressive periodontitis. Periodontology 2000 2010;53:28–44 [PubMed:
20403103].
[7] Flaitz C, Wullbrandt B, Sexton J, Bourdon T, Hicks J. Prevalence of
orodental findings in HIV-infected Romanian children. Pediatr Dent
2001;23(1):44–50 [PubMed: 11242731].
[8] Pa˘duraru A, Vataman R, Sa˘lceanu M, Topoliceanu C, La˘ca˘tus¸u S. Epide-
miological study regarding prevalence, distribution and severity of peri-
odontaldisorders in a studygroup aged between 15–65 years. Rev Med Chir
Soc Med Nat Iasi 2010;114(4):1178–83 [PubMed: 21500476].
[9] Roman A, Pop A. Community periodontal index and treatment needs
values (CPITN) in a factory worker group in Cluj-Napoca, Romania. Int
Dent J 1998;48(2):123–5 [PubMed: 9779093].
[10] Faul F, Buckner A, Erdfelder E, Lang A-G. G*Power 3.1.2. Germany:
Univ. Kiel; 2009.
[11] US Department of Health and Human Services. Tobacco use among US
racial/ethnic minority groups—African Americans, American Indians and
Alaska Natives, Asian Americans and Pacific Islanders, and Hispanics: areport of the surgeon general. Atlanta, Georgia: US Department of Health
and Human Services, Centers for Disease Control and Prevention, National
Center for Chronic Disease Prevention and Health Promotion, Office on
Smoking and Health; 1998 , Available online at http://www.cdc.gov/
tobacco/data_statistics/sgr/1998/complete_report/index.htm.
[12] English D, Holman C, Milne E, Winter M, Hulse G, Codde G, et al. The
quantification of rug-caused morbidity and mortality in Australia, 1995.
Canberra (AS): Commonwealth Department of Human Services and
Health; 1995.
[13] Rehm J, Giesbrecht N, Patra J, Roerecke M. Estimating chronic disease
deaths and hospitalizations due to alcohol use in Canada in 2002:
implications for policy and prevention strategies. Prev Chronic Dis
2006;3(4):A121 [PubMed: 16978496].
[14] Eke PI, Page RC, Wei L, Thornton-Evans G, Genco RJ. Update of the case
definitions for population-based surveillance of periodontitis. J Period-
ontol 2012;83(12):1449–54 [PubMed: 22420873].
[15] Dye BA, Nowjack-Raymer R, Barker LK, Nunn JH, Steele JG, Tan S, et al.
Overview and quality assurance for the oral health component of the
National Health and Nutrition Examination Survey (NHANES), 2003-04.
J Public Health Dent 2008;68(4):218–26 [PubMed: 18248340].
[16] Page RC, Eke PI. Case definitions for use in population based surveillance
of periodontitis. J Periodontol 2007;78(Suppl. 7):1387–99 [PubMed:
17608611].
[17] Susin C, Albandar JM. Aggressive periodontitis in an urban population in
southern Brazil. J Periodontol 2005;76(3):468–75 [PubMed: 15857083].
[18] Corraini P, Pannuti CM, Pustiglioni AN, Romito GA, Pustiglioni FE. Risk
indicators for aggressive periodontitis in an untreated isolated young
population from Brazil. Braz Oral Res 2009;23(2):209–15 [PubMed:
19684958].
[19] Tinoco EM, Beldi MI, Loureiro CA, Lana M, Campedelli F, Tinoco NM,
et al. Localized juvenile periodontitis and Actinobacillus actinomycetem-
comitans in a Brazilian population. Eur J Oral Sci 1997;105(1):9–14
[PubMed: 9085023].
[20] Frydman A, Simonian K. Aggressive periodontitis: the historic quest for
understanding. J Calif Dent Assoc 2011;39(6):377–82 [PubMed:
21823495].
[21] Thomson WM, Sheiham A, Spencer AJ. Sociobehavioral aspects of
periodontal disease. Periodontology 2000 2012;60(1):54–63 [PubMed:
22909106].
[22] Petersilka GJ, Ehmke B, Flemmig TF. Antimicrobial effects of mechanical
debridement. Periodontology 2000 2002;28:56–71 [PubMed:12013348].
[23] Kiger RD, Nylund K, Feller RP. A comparison of proximal plaque removal
using floss and interdental brushes. J Clin Periodontol 1991;18(9):681–4
[PMID: 1960236].
